One of the criteria in development of efficient hydrogen storage materials is retaining of sorption kinetics during cycling. Degradation of hydrogen sorption is related to microstructural evolution or formation of new phases. There was debate about the possible interaction between hydrogen storage material (i.e. Mg) and transition metal (i.e. V, Fe) [1] [2] ; it is unclear whether Mg-based intermetallic compounds would form and affect changes during hydrogenation. Also, better understanding of the hydrogen migration pathways in Mg-metal based materials is desired. To clarify these points, various techniques of analytic transmission electron microscopy (TEM) have been employed in this work to study hydrogenated states of Mg-V and Mg-Fe thin films. The insight into the evolution of morphology and microstructures during hydrogenation and dehydrogenation processes was elucidated, with possible implications for further development of high performance hydrogen storage materials.

